Introduction
The employment effects of outsourcing and offshoring are still debated in the economics profession but even more represent a matter of concern for policy makers. The concern is that the recent phenomena of outsourcing stages of production abroad affects the level of employment and the structure of demand for labor (e.g. according to educational attainment categories) at home. This is reflected in rising unemployment rates in general and parts of the labor force -like low skilled workers -in particular together with rising wage differentials between skilled and unskilled workers. The theoretical literature identified the effects of outsourcing on relative labor demand in a number of contributions. In general, effects on relative labor demand mainly depend on the outsourcing sector and the skill intensity of the stage of production outsourced abroad (see Arndt and Kierzkowski, 2001 , for an overview). In the empirical literature the effects of outsourcing have mainly been studied by regressing a measure of outsourcing on changes in labor demand, relative wages or the wage bill shares as the dependent variable and controlling for other variables such as skill-biased technical change (see Feenstra and Hanson, 1999 , for an important contribution in this respect). It goes, however, beyond the scope of this paper to give a comprehensive review of the literature (see Crinò, 2007; Knabe and Koebel, 2006 , for recent overviews). Let us only note that most of these studies mainly refer to material offshoring with a strong focus on the manufacturing industries and in most cases do not include the effects of service offshoring which are discussed only recently. The measure for outsourcing is either constructed using input-output or use tables following the suggestion by Feenstra and Hanson (1996) -the 'wide' and 'narrow' measure of outsourcing -or by applying end-use categories to detailed trade data. 1 The results concerning the effects of outsourcing on employment and wages found in this literature are rather mixed, although there seems to be a consensus that outsourcing has adverse albeit small effects on the demand for unskilled workers. However, following Feenstra and Hanson (1999) , many studies also argue that effects of skill-biased technical change are even more important. Concerning this literature we should also mention that contributions in this tradition only provide evidence for direct employment effects as typically a particular measure of outsourcing in a particular sector is regressed on an employment variable of this sector as the dependent variable.
1 For a review of the various concepts used see, for example, Horgos (2007) .
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Although the subject of outsourcing -trade in intermediate products -could also be a key issue in the input-output framework, it is surprising that only very few contributions tackle this issue (see Wixted et al., 2006; OECD, 2007 , for an overview of current useages of the input-output framework in an international context). Reasons for this lack of studies may be the lack of appropriate data (input-output tables including international flows at constant prices in particular) as well as methodological problems.
The first issue is tackled in this paper by a procedure outlined below (see Section 3). Using these data we suggest a decomposition approach to encounter for the employment effects of outsourcing. Although this approach also has some shortcomings (potential caveats and critical issues are discussed below in Section 5) we nonetheless think it provides additional insights and may lay the ground for future research. Thus, based on input-output modeling we employ a different strategy of assessing the impact of outsourcing on employment levels and structures. Starting from the classical input-output framework including international trade (for an early contribution see Stone, 1969) we apply a hierarchical decomposition approach to single out the employment effects of changes in labor productivity, in the coefficients matrix, in final demand components and in international outsourcing. This latter effect is tackled by applying a share matrix (see Skolka, 1977) capturing the effects of changes in the share of imported intermediates. This effect can further be split into the effects of imports (outsourcing) of particular products or groups of products (e.g. according to the energy, material and service inputs and/or according to the skill content of these products according to a particular taxonomy) on the one hand and to particular outsourcing industries on the other. Further, employment effects of final demand changes can be split into the effects of changes in domestic demand and foreign demand on domestic products (exports). In doing so we however would calculate the employment effects of changes in the levels of domestic and foreign demand which cannot be compared straightforwardly to the employment effects of outsourcing as these are defined via changes in the shares of imported intermediates. 2 To encounter for this and to be able to provide comparable results on the employment effects of outsourcing we also report on a decomposition of the final demand vector which allows to calculate the employment effects of changes in the export shares only. This also allows us to encounter for import effects (changes in import shares in the final demand vector) as well. This then allows us to provide a comprehensive picture of the net employment effects of internationalization. Finally, by applying labor input coefficient vectors differentiated by educational attainment levels we are also able track the above mentioned employment effects for three various skill 2 As an example: In a growing economy with no structural changes we would find positive employment effects of exports but zero effects of outsourcing. 2 groups (according to educational attainment categories). Details of these calculations are provided in Section 2.
Let us finally summarize what are -in our view -the main contributions of the present paper to the existing literature. First, compared to the econometric approaches used intensively, one should note that in our approach we take direct and indirect employment effects of outsourcing into account providing a more complete picture of the effects of outsourcing. Second, the decomposition procedure allows us to calculate the employment effects of internationalization as already mentioned. Third, in this paper we can also assess the magnitude of 'insourcing' which means that for some reasons firms or sectors may reintegrate production stages in the domestic economy. As we will see below, this has non-negligible employment effects. Fourth, as calculations are performed at the detailed industry level we can in general track the employment effects of outsourcing of particular (groups of) products and of particular (groups of) sectors or any combinations of these for each skill group. Finally, within the input-output literature we are not aware of such an approach to study the effects of outsourcing and thus this paper could provide some suggestions in modeling and studying the effects of trade in intermediates and changes in the export and import structures of final demand in the input-output framework.
The paper is structured as follows. In Section 2 we present the methodological framework. Section 3 provides information about the data used and summarizes some important changes in the structure of outsourcing and import and export shares in the final demand vector. In Section 4 we discuss the results of the decomposition analysis in detail with a particular focus on the employment effects of internationalization. Section 5 concludes.
Employment effects of trade and outsourcing: A decomposition approach
In this paper we are mainly interested in explaining the changes in the levels of employment (differentiated by educational attainment groups) and the particular role of outsourcing and trade integration in general in the respective changes. We start from the well-known relationship
i.e. the vector of output levels q equals the (domestic) Leontief inverse times the vector of final demand (including exports) for domestic products f d . More specifically, the Leontief inverse can be written as
In this term A denotes the matrix of technical input coefficients and 
i.e. the sum of domestic demand h d and exports x d .
To disentangle the employment effects of the factors described above, we apply a hierarchial decomposition (see Rose and Casler, 1996; Dietzenbacher and Los, 1998; Chen and Wu, 2008 , for relevant contributions). We present a detailed outline of the procedure in the Appendix Section A. Here we sketch mainly the model and its hierarchical structure in Figure 2 .1which forms the basis for the decomposition analysis.
Our decomposition analysis decomposes changes in employment into changes in determinant variables according to an underlying model. Consequently, at the first level we decompose employment effects into changes in productivity b, changes in the domestic Leontief inverse L d and changes of final demand levels f d . Changes in the Leontief inverse can further be decomposed into changes of the technical coefficient matrix A and changes in the shares of imported inputs D A . The latter we decompose into changes for types of commodities. In the paper we mainly show results for three different groups according to skill intensities (see below) denoted here as h, m, l respectively. 3 Each of these matrices 3 A second typology used is the distinction between energy, material and services inputs.
Figure 2.1: Hierarchical decomposition D A,i thus has non-negative entries in the rows for the corresponding products and zeros otherwise. Finally, these changes can further be decomposed into those for which domestic shares are decreasing (i.e. outsourcing) and increasing ('insourcing').
Further, final demand for domestic products f d can be decomposed into changes in domestic demand h d and export levels x d along the same lines.
Overall, we are interested in calculating the employment effect of trade integration of the Austrian economy, i.e. the net effect of (net) outsourcing, exports and imports. As we calculate the outsourcing effect as a change in shares in the domestic sourcing matrix D A we also have to consider only changes in the export and import shares rather than the respective levels. For this reason we rewrite the vector for final demand for domestic products as
Here, h denotes domestic demand for final products (including imports). The vector d h = h d h thus denotes the shares of total (i.e. including imports) domestic demand for final products. Correspondingly, the vector s x = x d f d denotes the share of exports (of domestically produced products) in total (i.e.
including exports) demand for domestic products. This allows to compare employment effects resulting from a change in the import orientation, a change in export orientation and the change in outsourcing (i.e. changes in the domestic share matrix for intermediates). 4 These again are decomposed into various commodity groups similar to above.
Furthermore we finally distinguish the employment effects by three educational attainment categories (low, medium, high according to ISCED categories). Technically we do this by calculating b e L d f d
for each of the three groups denoted by e and correspondingly for the lower levels of the hierarchal decomposition.
In the structural decomposition analysis the overall change in employment between two points in time is decomposed into changes attributable to changes in determinant variables. A problem is that the number of possible decomposition forms increases with the number of determinants (see the appendix for more details). Dietzenbacher and Los (1998) suggest to compute the averages over these decomposition forms which we will follow in this paper. In the next section we report the arithmetic mean of the decomposition forms at the respective levels of the hierarchical decomposition. 5
3 Data and selected descriptive results
Data
The analysis is based on the commodity-by-commodity framework. The main data sources are the official Austrian input-output tables for the years 1995 and 2005 (Statistik Austria, 2001 , 2004 , 2009 ).
The data preparation procedures further included the preparation of the employment data in a fashion compatible to the input-output table, i.e. in the dimension of commodities. Several plausibility checks were applied to the data. The employment data were prepared in total (by CPA-sector) and by educational attainment categories (high, medium and low according to ISCED categories is calculated as a transformation of p q given additional data on import prices that are available on an aggregate product level only (commodities CPA 1-37 and CPA 40-95). At some stages of the procedure RAS was used to guarantee consistency of the price indexes, given the weights found in the input-output tables. In the deflated tables the deflated use/source combination is given as u * =p −1 u )u, where the u denotes the use/source combination vector or matrix before deflation. At the end of the procedure a correction was carried through in order to ascertain the horizontal input-output balance equations. The alternative, simpler deflation procedures considered only a single price index vector p, which was in one case identical to p q used in the procedure sketched before (i.e. it was derived from the National Accounts). A complete description of the approaches is available upon request. In general, the results are not affected to a large extent and the general picture and conclusions from the analysis would not be different. The description of the other approaches and the respective results are available upon request.
We present a table showing the differences at the total economy level in Appendix Tables B.1 and B.2.
Trade integration and employment: A simple story?
Before presenting the results from the decomposition analysis it might be useful to present some trends in employment and trade integration of the Austrian economy. We start with trends in employment for the periods 1995-2000 and 2000-2005 in full time equivalents (as used also later in the decomposition analysis) which are reported in Though this indicates that potential employment losses from increased imports and outsourcing should 8 have been compensated from higher export activities a more detailed approach is necessary to figure out the relative importance. Furthermore, the decomposition approach applied in this paper will also reveal whether particular groups of employed persons (e.g. the low educated) are affected from trade integration or whether particular industries experience particular strong changes in employment levels due to trade integration. The general view (in the literature but also in the public debate) would be that though trade integration had predominantly positive employment effects it had worsened the position for low educated workers due to competition from low cost countries and outsourcing activities to those countries.
Results from the decomposition analysis
Let us now come to the presentation of the most important results from the decomposition analysis outlined above. We first present the overall results and the effects of trade integration at the the total economy level. Looking specifically at the effects of outsourcing we apply two categorizations of used (outsourced) products: first by a typology of products according to skill intensity, and second, according to energy, material, and services. 6 In the main text we report the results using the fourth deflation procedure mentioned above; selected results using the other deflation procedures are reported in the Appendix. 7 We then proceed to present results distinguishing three types of workers corresponding to their educational attainment levels according to ISCED categories. Finally, we highlight some interesting results at a more detailed level for selected industries.
Employment effects of international integration 4.1.1 Overall employment changes
Though the main focus of this paper are the employment effects of changes in exports, imports and intermediates sourced from abroad, i.e. outsourcing we start with a short summary of the overall results also for the other levels in the hierarchical decomposition as discussed above which are presented in Table   4 .1. This table reports the absolute changes over the two periods 1995-2000 and 2000-2005 , the average changes per year and the relative changes per year (i.e. the percentage change divided by the number of years) for both subperiods. We express employment in terms of employment full-time equivalents 6 The first is according to Peneder (2007) though this refers to industries rather than products. The second follows the classification into these three types of intermediates as used in the EU KLEMS database. The classifications are listed in Appendix This leads us to the second level in the hierarchical decomposition analysis concerning decompositions of the domestic Leontief inverse and the final demand components. For the latter it turns out that employment growth due to exports with slightly above two percent was almost twice as high as employment growth driven by domestic demand over the first period (1.16 percent). In the second period the employment effect of exports declined to 1.33 percent in the period; but it still remained higher than the effect of final domestic demand with about one percent per year. Finally, the changes in the Leontief inverse can be traced back to changes in the input coefficients and changes in the domestic share matrix.
The first component turned out to be positive (0.11 percent) in the first but only marginally different from zero in the second period. The positive effect might be interpreted as an increase in the 'roundaboutness' of production which might however have been (indirectly) caused by the supply of relatively cheap intermediate inputs from the Eastern European countries neighboring Austria. This second component concerns the effects of changes in the domestic share matrix as described above. An increase in the share of intermediate products purchased abroad ('outsourcing') would imply a negative (direct and indirect) employment effect. This is also what we actually find in both periods. Employment declined by about 0.2 per cent in both periods due to this trend. It is interesting to note that this component is relatively similar for both periods as one might have expected that a relatively stronger effect in the first period caused by outsourcing of intermediates to the Central and Eastern European countries when trade integration of Austria with these countries gained momentum and was occurring quite rapidly.
Effects of internationalization
The (negative) employment effects of increased outsourcing activities have to be compared to the (expectedly positive) employment effects of exporting activities on the one and the (expectedly negative) employment effects of imports on the other hand. As we have already seen above in Table 4 .1 export activities (final export demand) strongly contributed to employment growth in both subperiods. However, these figures also include a 'level' and 'trend' effect whereas the figures for outsourcing effects consider only changes in the shares of intermediates imported from abroad. To get comparable figures we thus decomposed the final demand components in a second way as outlined above, i.e. considering changes in the shares of exports and imports. The results are presented in Table 4 .2. 10 In particular we present the employment effects due to outsourcing (i.e. change in the domestic share matrix), a change in the shares of imports in final (domestic) demand and a change in the share of exports in final demand. The sum of these three effects is denoted as 'internationalization' effect. We provide even some more information in this table by breaking down the various effects into product categories which will be discussed below in more detail.
We already mentioned the negative employment effects of outsourcing of about -0.2 percent or by about +6300 and +6800 full-time equivalents per year, respectively. As expected, we also find negative effects changes in the shares of imported products in final domestic demand with -0.16 percent in the 10 These results are quite robust with respect to different inflation procedures as shown in Appendix Tables B.1 Table 4 .2: Results for the total economy -Effects of internationalization first but only -0.07 percent in the second period. In absolute terms the import effects was almost as large as the outsourcing effect in the first period (-5700) but only a third of this in the second period (-2400).
These negative effects are counteracted by positive effects from export activities expressed as the share of exports in total demand for domestic products. The export effects have been quite strong in the first period with 0.66 percent per year but have been somewhat smaller in the second period with 0.47 percent.
In absolute numbers these figures are +23700 and +16000 for the first and second period respectively.
Summing up these three components reveals that the employment effects of internationalization have been positive in general with about +11700 and +6800 full-time equivalents per year in the two periods.
In relative terms employment (expressed in full-time equivalents) increased due to internationalization by 0.3 and 0.2 percent per year, respectively.
The employment effects of internationalization however differ when considering outsourcing differentiated by product categories. We opted for distinguishing three types of products according to skill intensities. We classify the intermediate inputs according to educational intensities based on the taxonomy in Peneder (2007) . For our purposes we however distinguish only three categories: low, medium and high educational intensive which corresponds to the Peneder taxonomy 6 and 7 (=low), 3 to 5 (= medium), and 1 and 2 (=high), respectively (see Appendix Table B .1). The employment effects differ across these groups: Whereas the internationalization effects are positive for medium skill intensive products in both periods (+0.25 and +0.15 percent per year), the effects are however much smaller for the low and high skill intensive products in the first period (+0.01 and +0.06 percent per year). And even more interesting, the employment effects became even strongly negative for the high skill intensive products in the second period (-0.14 percent per year) whereas these are strongly positive (+0.19 percent per year) for the low skill intensive products. When tracing these changes back to the three components (outsourcing, imports and exports) one can see that the dynamics for the medium skill intensive products mainly stems from exporting activities mostly in the first but less so in the second period whereas the outsourcing effect is negligible; the importing effect was negative though relatively small in the first subperiod. For the low skill intensive products outsourcing has a much larger (negative) effect but also import activities play a role almost as large as outsourcing. However, a strong positive effect is found for exporting activities which have even become larger in the second period. Finally, for the high skill intensive products outsourcing shows a negative effects (though a little smaller than for low skill intensive products). The effect of imports is positive albeit small in both periods (thus indicating a decreasing share of imported products in total domestic demand). However, the export effect turned from positive (+0.09 percent per year) to negative (-0.07 percent per year). Together with the outsourcing effect this results in a low but positive employment effect of internationalization in the first but a strong negative effect (-0.14 percent per year) in the second period. In general, most of the changes over the two subperiods thus stems from changes in the effects of export dynamics which have become much better for low skill intensive products but worse for medium and even negative for high skill intensive products.
Only the import effect of medium skill intensive products also changed over the two periods. The Austrian economy thus seems to have lost competitiveness in the medium and high skill intensive products whereas gained competitiveness in the low skill intensive products. Though one can still see a positive employment effect from outsourcing this is more and more based on a strengthened position in the low skill intensive products.
The employment effects of outsourcing
Nonetheless, in the recent debate the employment effects of outsourcing have been discussed intensively.
Thus we provide some additional information on the employment changes resulting from outsourcing activities. Additionally we further decompose the net outsourcing effect by type of product into an international outsourcing effect (i.e. an decrease in domestic shares) and an international 'insourcing' effect (i.e. an increase in domestic shares). This corresponds to the fourth level in the left branch of Figure   2 . Table 4 .3: Outsourcing effects differentiated by educational intensity categories
For the low skill intensive products we already mentioned the overall negative outsourcing effect (-0.13 percent per year in both periods). However, it is remarkable that nonetheless there are relatively large employment effects from insourcing as well which compensate more or less the negative outsourcing effect by half though a little bit less so in the second period. This is even more pronounced for the medium skill intensive products where both the outsourcing and insourcing effect more or less compensate each other resulting in the overall negligible net effect. Finally, for the skill intensive products both insourcing and outsourcing effects increased (in absolute terms) though the former little more. This resulted in a higher negative net effect (-0.08 percent per year) in the second period. Summarizing, the results reveal that (net) outsourcing indeed has had negative employment effects in the two subperiods considered.
However, the magnitude of the effects as well as the dynamics differ across outsourced product types.
Additionally one finds that both outsourcing and insourcing activities are ongoing with the latter having non-negligible employment effects and partly compensate for the negative outsourcing effects. This aspect is hardly discussed in the literature but seemingly deserves more attention in future research.
Products can also be classified into other categories. In the next table we show a similar decompo-sition, however distinguishing between energy, material and service inputs respectively (see Appendix Table 4 .4: Outsourcing effects differentiated by energy, material, and service products Net outsourcing in energy products has only little employment effects and are not discussed here any further. More interestingly, outsourcing effects for material products have been quite strong in the first period but decreased to only half in the second period. This might be explained by outsourcing activities to the New Member States taking place in the first period. However again, the insourcing effects in both periods are also at a non-negligible magnitude and even overcompensated the outsourcing effect in the second period. For the service products we again find a different pattern: Insourcing effects have even been stronger in the first period resulting in a positive net employment effect. However, the outsourcing effect has become much stronger in the second period whereas the insourcing effect increased only slightly. This resulted in a strong negative net outsourcing effect in the second period. As most of the service activities are classified as high skilled this also explains the pattern described above that the negative outsourcing effects of high-skill intensive products increased over time.
Decomposition results by educational categories
This overall positive employment effect of trade integration might however differ across skill types of workers. The common argument is that advanced economies outsource low skill intensive stages of production and thus one would expect a negative effect on employment for less educated workers. Similarly, one might argue that low skill intensive industries tend to have more outsourcing activities though this is empirically less justified. In this section we therefore present the resulting employment effects of internationalization differentiated by three types of workers according their educational attainment levels 12 Given the low number of energy products we however present the outsourcing and insourcing effects only for material and service products.
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(corresponding to ISCED categories high, medium, low). For short we will refer to low, medium and high educated workers in the discussion. Table 4 .5 provides evidence on employment effects of trade integration similar to above (see Table   4 .2) however differentiated for different types of workers. This table contains a lot of detailed information. We thus start the discussion with the overall effects of internationalization (see rows 'Internationalization'). The first remarkable result is that the overall internationalization effect is positive for all three types of workers. In terms of magnitudes the effects have been larger (in relative terms) for the medium and high educated workers in the first period; however, in the second period the effects are the largest for the low educated workers. However, one should note that this was more caused by a strong decline for the medium and high educated workers rather than a strong increase of the positive effects for low educated workers. Thus there is no evidence that trade integration was harmful for low educated workers in terms of employment effects. For all three types of workers these overall positive effects are mostly driven by the exporting activities (see rows 'Export shares in final demand'): The (net) outsourcing effects (rows 'Domestic share matrix') are of similar magnitude for all three types of workers, though slightly higher for medium educated workers in both periods and for high educated workers in the first period and slightly lower for high educated workers in the second period. A change in import shares in final domestic demand (rows 'Import shares in final demand') has had strongest effects for low educated workers (-0.15 percent per year on average); though the effects have been at a comparable magnitude for the medium and high educated workers (slightly lower for this group) in the first period, the effects are lower (in absolute terms) in the second period for these two groups. Regarding export activities one can see that in the first period these are higher for medium and high educated workers though not to a large extent; however, these have dropped for these two groups quite a bit in the second period whereas the (positive) effects have even increased for the low educated workers.
This latter aspect deserves more attention and we shall discuss these changes regarding the skill intensity of products. The table reveals that the positive employment effect of the total internationalization effect particularly increased for low skill intensive products whereas decreased for medium and high skill intensive products (and even turned negative for the latter) for all three types of workers. This means that export activities increased particularly in low skill intensive products which is beneficial for low educated workers. As the changes in imports for the three product types are less pronounced (though becoming more negative for the low skill intensive products for low educated workers) this resulted in the pattern described above, that (positive) overall employment effects from internationalization are even Table 4 .5: Effects of internationalization by educational attainment categories more pronounced for low educated workers. Finally, with respect to outsourcing we find that these are more pronounced for low skilled workers in the low skill intensive products with similar magnitudes for both periods. For the medium educated workers negative effects are found for outsourcing of low skill intensive and high skill intensive products where especially the latter become almost as important as the former in the second period. A similar pattern can be found for outsourcing activities for high skilled workers. This aspect might be driven by outsourcing activities mainly taking place in high skill intensive industries. Even when outsourcing relatively low skilled activities in these high skill intensive sectors might result in an overall negative effect for high educated workers. Without going into detail one should further mention that there is again a considerable amount of both insourcing and outsourcing taking place simultaneously as already described above. 13
Results by outsourcing product
So far we considered only the effects of internationalization for the total economy though differentiating by the type of products which are outsourced. However, results might differ across outsourcing activities of the production of a particular product as the relative importance of outsourcing and trade exposure might differ. As we use product by product tables we cannot strictly speak of 'outsourcing industries'; however, for sake of simplification we use this terminology from now on. In this section we summarize the results when differentiating between different industries differentiated by skill intensities as already used above. 14 Table 4 .6 presents the results for each of these three types of industries. The interesting question is whether employment effects differ (in relative terms) across these three types. Considering the overall internationalization effect first we find that internationalization had positive effects in the first period in all three industry categories. The smallest effects are found in the low skill intensive industries (with +0.07 percent per year), followed by the medium skill intensive industries (+0.48 percent per year) and the high skill intensive industries with +0.55 percent per year. This shows that there have been positive employment effects in all three categories (which is an interesting result in itself) and that the ranking might be as expected. However, this pattern changed for the second period where we still find much larger positive effects in the low skill intensive industries (+0.53 percent per year), smaller however still positive effects for the medium skill intensive industries compared to the first period (+0.24 percent per year) and strongly negative effects for the high skill intensive industries (-0.63 percent per year). The positive development in the low skill intensive industries was mainly caused by a strong increase in the export shares in final demand which has risen from +0.55 to +1.15 percent per year employment effect. The other components has slightly deteriorated. For the medium skill intensive industries the lower effects were again largely due to lower export shares in final demand though the effect of imports have become negligible. The strong negative effect in the high skill intensive industries was caused, first, by the fact that the effects of exporting activities become strongly negative (from +0.88 to -0.17 percent per year) and, second, a higher degree of outsourcing taking place (from -0.38 to -0.53 percent per year).
This confirms the results from above that the Austrian economy tended to loose competitiveness in high skill intensive industries.
This leads to the second question which types of products within these industries caused these changes over time. Here again we use the skill type classification as above. Again looking first at the overall effect we can see that the internationalization effect improved mainly for low skill intensive products in the low skill intensive industries (+0.03 to +0.51 percent per year) whereas the others have only been marginally changed. In the medium skill intensive industries we can mainly see a reduction in the effects of internationalization in medium skill intensive products. Finally, for the high skill intensive industries the largest effect occurs in internationalization dynamics of high skill intensive products which turned from +0.43 to -0.79 percent per year.
Looking at the individual components (changes in the domestic share matrix, import shares and export shares) reveals that in the high skill intensive industries the effects of increased (net) outsourcing and, more importantly, the effects of a reduction in export shares (from +0.59 to -0.36 percent per year) caused the employment losses. In the low skill intensive industries the effects become increasingly positive caused by higher export shares predominantly in low skill intensive products. The pattern for the medium skill intensive industries is less clear, however.
Again this information can be broken down for the three educational groups of employed persons.
In Table 4 .7 we present an overview on the employment effects of internationalization for the three industries. In the last part of the table we again report the overall results by educational groupings (as already reported in Table 4 .5).
In the first period (1995) (1996) (1997) (1998) (1999) (2000) there are strong positive effects for all three educational categories in the high skill intensive industries, and positive but less strong effects in the other two. Table 4 .7: Internationalization effect by outsourcing industry and educational categories intensive industries, declined but remained positive in the medium skill intensive industries and turned into negative in the high skill intensive industries. The overall employment effects of internationalization however remained positive but become less strong for the medium and high educated workers.
Conclusions
In this paper we presented the results of a hierarchical decomposition analysis to figure out the employment effects of trade integration of the Austrian economy over the periods 1995 to 2000 and 2000 to
2005. We did this by decomposing changes in the domestic input matrix into changes in input coefficients and changes in the domestic share matrix. The latter captures the effects of outsourcing activities.
To compare the employment effects of outsourcing to the effects of import penetration and exporting activities we decomposed changes in the final demand vector in changes in import shares (in final domestic demand) and changes in export shares (in final demand for domestic products).
The results show that the employment effects of internationalization have been positive in general with about +11700 full-time equivalents per year in the first and +6900 full time equivalents in the second period. Whereas the negative effects of outsourcing and changes in import shares have been similar in the first but less so in the second period these have been compensated by larger positive effects of exporting activities. The latter effect was however much lower in the second period due to a decline in the employment effects from exporting medium and high tech products. The employment effect of outsourcing of medium skill intensive products has been even positive on both periods. A second interesting result which has to be explored in further detail is that in both periods substantial outsourcing and insourcing (i.e. a redirection of trade in intermediates) took place though the first effect dominates in general, i.e. the net outsourcing effects are negative. Third, the results show that internationalization has had positive employment effects for all three types of workers differentiated by educational attainment categories (high, medium and low). Surprisingly, whereas these are of similar magnitude in the first period the effects have even become stronger for the low educated workers whereas the positive effect declined for the medium and high educated workers. This as mainly driven by a decline of the positive internationalization effects in medium and high skill intensive products which for the high educated workers even become negative in the second period. This is confirmed when differentiating the results with respect to skill intensity of the outsourcing 'industry' (i.e. the outsourcing activities in the production of a particular product). The internationalization effect declined for medium and high skill intensive industries (where it even became negative) in the second period. Fifths, consequently the positive employment effects for low, medium and high educated workers which have been strongest in the high skill intensive industries in the first period turned into negative in this industries in the second period whereas the employment effects have been rising (and become strongly positive) in the low skill intensive industries. This points towards a surprising pattern in the changes in the structure of internationalization of the Austrian economy.
Let us conclude that in this paper we have shown an approach to disentangle the employment effects of outsourcing and internationalization of the Austrian economy which also revealed some surprising and not expected results. However, one should also note that these employment effects are only one part of the effects of internationalization in an economy. Others, like changes in the wage structures, the effects of defensive technical progress (induced by trade integration), and other forms of integration via (inward and outward) foreign direct investments are not addressed. Nonetheless the results add to the literature on employment effects of outsourcing and trade integration by showing the relative importance of this phenomena using this approach. The use of input-output tables also allows to take employment effects of service outsourcing into account and finally also captures the direct as well as indirect employment effects. Both these aspects have found only little consideration in the actual literature.
A Technical appendix
A.1 Hierarchical Structural Decomposition Analysis
In structural decomposition analysis (SDA) the number of possible decomposition formulas is given as n!, where n denotes the number of variables. This non-uniqueness-problem, with an emphasis on the complications for n > 2, was addressed by Dietzenbacher and Los (1998) . These authors recommend that studies should report the mean over all n! decompositions (along with statistics on the variation such as ranges). Following this recommendation, however, might involve an excessive computational load for large n.
Instead, often a pragmatic approach is chosen to tackle the problem, e.g., by analyzing only so-called polar decompositions. The analytical consequences are not clear and depend on the application problem at hand. Furthermore, there are n!/2 pairs of polar decompositions and there might be no theoretical reason to prefer one pair of polar decomposition to another. 15 Seemingly, the researcher faces the choice between undergoing a heavy computational burden and the dependence on a discretionary simplification of the problem.
Hierarchical structural decomposition analysis (HSDA) offers a way out of this dilemma by imposing a hierarchical structure on the model which helps to reduce the number of decompositions to be computed. In most applications of SDA the choice of such a hierarchical structure comes as naturally as the choice of the (economic) model itself. HSDA was introduced by Chen and Wu (2008) and linked to the concept of weighted Shapley value.
Before we present HSDA two clarifying comments are appropriate. First, the approach is based on the variant of SDA without interaction terms where the decomposition contains one term for every determinant. Thus, in this respect our approach closely follows the setup used by Dietzenbacher and Los (1998) . Secondly, we develop HSDA for general model formulations, i.e. models comprising non-linear operations. While models containing only multiplicative or, even more trivially, additive operations offer several simplification in formulation and notation, this is not so for non-linear operations in decomposition models. In comparison, Dietzenbacher and Los (1998) assume multiplicative operations only. A typical non-linear operation arises in input-output decomposition models when the Leontief-inverse is to be decomposed. 16 Let us start with a general decomposition model in which the change in one variable of interest (or vector or matrix of variables) Z is to be attributed to the change in n = 3 independent variables (or vectors or matrices of variables) A, B and C. The underlying model is
where • denotes an arbitrary (eventually non-linear) operator. 17
This is actually the short notation for
since in the context of SDA the variables are observed at two distinct points in time, indicated by the superscript.
The overall change in Z between t = 0 and t = 1 is defined as
and can be decomposed in n! = 6 different ways, two of which are as follows:
Each decomposition corresponds to one permutation, so equation ( 16 One consequence of non-linear operations is that ∆-notation cannot be applied in the usual way. To give an obvious
, where we use the notation of our input-output model. 17 It should be added that every instance of • in the formulae can denote a different non-linear operator. In order to keep the notation simple we use only one symbol nevertheless.
Typically, from the standpoint of economic theory no decomposition (permutation) can claim priority over the others, thus the recommendation to report the mean over all n! decompositions. For example, the effect of a change in A on Z is estimated as
Obviously, we have
If one of the variables can be decomposed further, e.g., by using C = D • E, the resulting decomposition model, based on
will have 4! = 24 different decompositions producing estimates not consistent with the decomposition model based on model (A.1), i.e.,
With the help of HSDA one can (i) ascertain that the effects estimated based on model (A.1) are consistent with the effects estimated with the extended model and (ii) reduce considerably the number of decompositions to be computed. In HSDA the information on the hierarchical structure of the model is maintained. This is indicated by writing the underlying model in terms of two hierarchically linked equations:
of a change in the variable X on Z given the basic and the hierarchically extended model, respectively, where X = A, B, C. Then with HSDA it is guaranteed that .11) and
This is accomplished by using only the following 2n! = 12 decompositions ( We have chosen that modeling approach because it is in analogy to the approach adopted on the side of intermediate demand where we also used (a matrix of) share variables.
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The alternative approach is based on growth variables and also can be couched in terms of an SDA or HSDA model. Both approaches have a tradition in SDA and have sometimes been used in parallel for different parts of SDA models (e.g. Skolka, 1989) .
Intuitively, the equivalency between an approach based on share variables and one based on growth variables appears to be clear. In the decomposition based on 
Similarly we define a vector of growth deviations r h :
The model underlying the decomposition is written as
Now it is easy to verify that
and the equalities for all other decompositions that might arise in SDA hold because if one writes out 27 these equations the term r h ⊗ĥ d always equals d h ⊗h in all corresponding combinations of time stamps:
However, it should be added that numerically the approach based on share variables is more robust than the one based on growth variables. With the growth variables based approach it is necessary to substitute small values for zero elements in order to avoid divisions by zero, while with the share variables based approach it is only necessary to define 0/0 = 0.
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